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1. Because it is possible that the sample described above may have come from the 

_ @ame'selirce as a previous sample acquired by the company making the shemical 
analysis, the chemical compositions of the 1950 sample.and the earlier sample are-~.. . 
reported here together. ; 


” Constituent 1950 Sample 1949 Sample 
Wn0, T1372 7.83 a 
Feo03_ ou 0.36 - 
Al 293 0.08 | 0.21 
Si0, . 0.25 0.30 
®gARMY Declits/Release : ae aaa 
ste, None oe a None 
Instructions n File* : ; 
803 | None 0,02) — 
Bad None None 
fh 7 46.32 48.78 
Pe 0,28 , 
Cu | | Nil 0.00) 
4 Pb None None 
As Nil j None 
Po 0.0065 } Trace 
Ni None 1 None 
Co | 2 None None 


3. Conclusions dravm from the reported anatyses are as follows:* 


A. The material is a manganese dioxide of. reasonable purity. | leas 
os .- © B. The Tight and f eathery consistengy of the sample led to some doubt of its 
25x1C ee “Suitability for use in batteries. 


ifn file in the CIA Library is a copy of | 


as the 1920. sample here deseribed7. 
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SUBJ SCT: "8pociel® Synthetic Manganese Dioxide (OGSig0). 
M, O» Job Noe. 450) 


Le REERO COTTON 


a. This verort slves tha results of a crystallographic end micro- 
structural charactorization of = sample of manganese dioxide oreduced ayn~ 
taotically. 

b. The sample, in the form of fine oleck powder, vas submitted 
tavough the Office of the Chief Signal Officer, but no details ag to suyrce 
or process history were disclosed. (2D. §. sample P-S1-16 ) 


CG. Chenical composition of the semplo vas deterained by emission 
yosebroseopy. Surface erea moasuroments vere determined ay lor temperature 
aitrogen gag adsorption, The semple sas exanincd in the electron microscopes 
and by X-ray and electron diffraction teclmiques., Tnavestizative teamiguea 
usad sre summarized in the attached appendix. 


a, Svectrociwieal analysis indicates that the sample is a 
manganese oxide of high purity, excapt for scdiur and potassium. A list 
of miner and trace elemonts present is given in Table I belows 


Minox ond Trace Hlenents Proseat in Saynie W0~35 


Si =~ 92h Fi -<t, 01 
Al ~ .2 % = 2,00 
Fo = oi Ra - dO 
Mg = 28 ho = 01 


Cu 0008 fe -<2,002 
Pho o- 08 Bo we, OL 
Sr = OL Yo eS OL 
Ca - 426 Co a, OL 
NA = <0} fa =. .005 
Ce ~ 00K 


NOTS*® wolsat perceasu es corredt to .itoin s fucter of tye. 
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(Contd) 19 February 1951 


bs The X-ray end slectron diffraction patterns (prints of which 
are attached) are thone of typical delta manganese dioxide. 


ce. ieetron mieroseopy confirms the delta phase type notshology. 
Lora, nearly equant snhedral particles characteristic of the delta phase 
type agosar in all of the fields examined, &1 L570C attacued) illustrates 


et 
ULB. 


d. The lov surface svaa of the sanuple, 2 squara meters/ygran, is 
t,pical of delta chusa type uenganess dioxide, 


@. Sinee no process nistory was disclosed, further interpretation 


of the results obtained cannot be civen. It is believed that this materiel 
will not be suitable for use in militery batterieg 


25X1A 
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The sample treatment and the methods employed in the various in~ 
vestigations are given below: - 


&. Hlectron Microscopy: A sample portion of the pow-- 
dered material, approximately 1/2 grams, was placed on a clean — 
glass plate, wetted with butyl acetate and slurried for three 
minutes. Parlodion, 2% in butyl acetate, was added end thoroughly 
mixed. A drop of this mixture was cast on the surface of clean 
distilled water. A portion of the resulting film was chosen, re- 
moved and mounted in the electron microscepe. Representative 
fields were photographed at a magnification of 8,000 Ciameters 
and photographically enlarged four times, resulting in a final 
magnification of 32,000 diameters, at which scale 32 mn, repre— 
sent one micron. 


be Electron Diffraction? én electron diffraction 
pattern was taken by transmission techniones with the sample mounted 
as prepared for electron microscopy (above 0 The print represents 
a four time photographie enlargement of (ahe directly recorded 
pattern, 


c. X-Ray Diffraction: X-ray diffraction powder patterns 
of portions of the samples were prepared using iron K alpha radia~ 
tion in a Debye-type camera yielding a dispersion of one degree 
of two theta per millimeter of film. 


a. Spectrochemtee), Analysie: The sample was burned to com- 
pletion in a d.c. are end the resultant Spectra photographed. A 
specially selected spectrum line of each of the various constituent 
elements was measured for intensity and compared with the intensity 
of the manganese internel standard line. These data were used to 
determine the percentages of the elements present, using previously 
established working curves. ‘The amounts of sodium and potessium were 
determined by a modified method, whereby lithium was the internal 
standard line instead of the manganese line. 


@. Surface Area: The surface area of the sample was deter~ 
mined by low temperature nitrogen adsorption using the B.E.T. method. 
The sample was degassed at a temperature of 150° a at a pressure 
of 10> of mereury for « period of...._., hours. (Form’the amounts of 
nitrogen adsorbed by the sample at the temperature of liguid nitrogen 
and at various pressure, the amount of nitrogen necessary to form a 
mono-molecular layer on the sample was caleulated. 
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